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Pollen Performance of Annona cherimola Mill. 
(Annonaceae) Is Affected by Temperature and 
Moisture Content during the Final Stages of 
Pollen Development
Lora, J.1; Herrero, M.2; Hormaza, J. I.1
1Experimental Station `la Mayora´ CSIC, 29760, 29760, Algarrobo Costa, Malaga, Spain
2Experimental Station `Aula Dei´CSIC, Spain
Cherimoya (Annona cherimola Mill.) is a subtropical fruit tree with an incipient 
but promising commercial production niche in subtropical climates. However, the 
expansion of this crop from its areas of origin has taken place without his natural 
pollinating agent and crop production heavily relies on hand pollination. Erratic 
yields are often obtained without apparent causes, and they could be related to the 
lack of knowledge on the biological requirements of pollen in this species. Since 
pollen performance in the pistil is dependent on previous pollen development in 
the anther, here we perform a study on the influence of temperature and water 
content on final pollen development stages and, as consequence, on pollen perfor-
mance in A. cherimola. The results show a significant influence of temperature and 
relative humidity on pollen performance; an increase in temperature and a decrease 
in moisture content hampers starch hydrolysis and further pollen development and 
results in the release of non viable pollen. These results provide a biological support 
for an adequate pollen handling to optimize production in this species. 
Sm09.016
Cyclic Adenosine Monophosphate Activates a 
Ligand-Gated Hyperpolarization-Activated Ca2+ 
- Permeable Channel Activity in Pollen of Pyrus 
pyrifolia
Wu, J. Y.; Qu, H. Y.; Wu, J.; Xu, G. H.; Zhang, S. L.; Wu, H. Q.
Nanjing Agricultural University, No.1 Weigang Street ,210095, Nanjing, Jiangsu, China 
Signalling by intracellular second messengers such as Ca2+ and cyclic nucleotides is 
known to regulate pollen tube growth in higher plants. However, the interaction 
between the two signals molecular in pollen is poorly understood. Previous studies 
indicated that cAMP triggers an increase in cytosolic free Ca2+ ([Ca2+]cyt) in pol-
len tube. Here, we report that cAMP induced Ca2+ conductance increased with 
dose-dependence in the pear pollen tube directly using patch clamp technique, and 
interaction between cAMP and putative Ca2+ permeable channel in the intracel-
lular, but the cGMP cannot induced the Ca2+ conductance increase. The channel 
is also sensitive to the membrane voltage, and cAMP induced Ca2+ current is ATP 
dependent. Furthermore, cAMP activated Ca2+ permeable channel also permeable 
to K+. The channel activity is regulated by external and internal Ca2+ concentra-
tion. Taken together, these results indicated that cAMP participate in pear pollen 
tube growth through regulation of the putative hyperpolarization-activated cyclic 
nucleotide-gated channels to control intracellular Ca2+ concentration.
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Using Two-Dimensional Gel Electrophoresis 
Approach for Characterizing of the Ole e1, an 
Olive Pollen Major Allergen
Soleimani, A.1; Alché, J. D.2; Castro, A. J.2; Rodríguez-
García, M. I.2
1Zanjan University, University Boulevard, P.O. Box:313, P. Code: 45371-38111, Horticultural 
Department, Faculty of Agriculture, +98241, Zanjan, Islamic Republic of Iran
2Department of Biochemistry, Cell and Molecular Biology of Plants, Estación Experimental del 
Zaidín, CSIC, Profesor Albareda 1, 18008, Granada, Spain
Ole e1 is a member of the “pollen proteins of the Ole e1 family” which produces 
IgE-reactivity in >70% of patients allergic to olive pollen. In order to precisely de-
termine the nature of the differences in the protein expression pattern of Ole e1 for 
cultivars of different characteristics, cvs. ‘Rowghani’ and ‘Zard’, crude protein was 
extracts and Isoelectric focusing (IEF) was performed in a IPGphor device (Phar-
macia) and analytical gel electrophoresis was performed according to Laemmli as 
well. Gels were transferred onto PVDF membrane and then probed with a mono-
clonal antibody to Ole e1. An Alexa Fluor 488 anti-mouse IgG antibody made in 
goat (Molecular Probes) was used at as the secondary antibody. Approximately 750 
spots could be detected by silver staining in the 2-D map of each sample. Up to 9 of 
these spots were immunoreactive to the Ole e1 antibody after Western blotting ex-
periments in the cultivar Rowghani, whereas up to five immunoreactive spots only 
were detected in the cultivar Zard. The high degree of polymorphism displayed by 
Ole e1 in a cultivar-specific manner may represent part of a unique recognition 
system. Moreover, it’s probably relation to different biological behaviours of cor-
responding cultivars are discussed.
Sm09.018
A New Method of Mitochondria Isolation from 
Pear Pollen Tube
Zhang, S. L.; Wang, C. L.; Wu, J.; Xu, G. H.; Gao, Y. B.
Nanjing Agricultural University, No.1 Weigang Street ,210095, Nanjing, Jiangsu, China
In an integral cell system, mitochondria play a pivotal role in energy metabolism 
and the maintenance of cellular homeostasis. In most cases, protocols for the pu-
rification of mitochondrial fractions are based on the blender tissue homogeniza-
tion and differential centrifugation of a cell homogenate in a Percoll gradient. The 
method of homogenization method usually represents the critical step affecting the 
yield of mitochondria isolated from plant cells. To isolate mitochondria from plant 
material with few amounts, for example pollen tubes, we used cell boult (500 holes 
per inch) for pollen tubes homogenization. Cell homogenates were homogenized 
and pre-cleaned by centrifugation (2 000 g, 5 min, 4 ºC a). The supernatant was 
then centrifuged at 18 000 g, 4 ºC for 40 min. The deposit was resuspended in 2 
ml of mitochondrial extraction buffer and the layered on top of a discontinuous 
Percoll gradient consisting of the following steps: 3 ml each of 13.5, 21 and 45% 
(v/v). The gradients were then spun in a Beckman optimal L80-XP ultracentrifuge 
with a SW41TI rotor at 80 000 g for 45 min. The pure mitochondrial fractions 
were located in the middle of the 21 and 45 % Percoll gradients. The isolated mito-
chondria proved to be intact and physiologically active, with transmission electron 
microscope observation and flow cytometry analyse, respectively. The isolated mi-
tochondria are of high purity. This new method was easy, fast, reliable and efficient.
Sm09.019
Pollen-Pistil Incompatibility along Pistil Development 
in Loquat [Eriobotrya japonica (Thunb.) Lindl.]
Carrera, L.; Herrero, M.
Estación Experimental de Aula Dei, CSIC, Apartado 202, 50080 Zaragoza, Spain
Erratic fruit set in loquat (Eriobotrya japonica) has been related to the fact that this 
species has a gametophytic self-incompatibility system manifested by the arrest of 
the pollen tube growth in the style. However, this process has not been character-
ised and it is not known when the pistils acquire the incompatibility reaction. In 
this work, pollen-pistil incompatibility is characterised and, the acquisition of the 
incompatibility reaction along pistil development is determined. For this purpose, 
pistils from the cultivar Algerie were self and cross pollinated with pollen from 
‘Golden’; and pollen tube growth was sequentially examined under the microscope. 
Also self and cross pollen tube behaviour was evaluated in four pistil developmental 
stages. The results show pollen tube behaviour in this species and also that the 
incompatibility system is acquired in early developmental stages, before anthesis.
Sm09.020
Identification of Markers Linked to Self-
Compatibility in `Cristobalina´ Sweet Cherry
Cachi, A. M.; Wünsch, A.
Centro de Investigación y Tecnología Agroalimentaria de Aragón, Avda. Montañana 930, 50056, 
Zaragoza, Spain 
Sweet cherry is a natural self-compatible species. Some production problems derived 
from self-incompatibility like the need of pollinators, cost increases and yield varia-
